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Pythia and MC@NLO

P; of y y Distribution

Cuts applied : Py, > 40 GeV, P+ ,> 25 GeV, Offline cuts for yID
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Pythia and MC@NLO (cont)

Reconstruction of MW

No Calibrations of yand Vertex

Pythia_120Gev

400— Entries 3946
C %° 1 ndf 4.691/5
350— Constant  390.6 + 10.96
C Mean 119 + 0.06573
300 ¢ =1.895 GeV Sigma 1.895 + 0.1209
- o/M=1.57%
250—
o Pythia : M, =120 GeV
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MCatNLO_130Gev

o =1.827 GeV
oM =1.41%

MC@NLO : M, =130 GeV

Entries 32152
¥® I ndf 8.238/5
Constant 3076 + 31.02
Mean 129 + 0.02206
Sigma 1.827 + 0.03947
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ver%ex Correction

N\
.......................................... /- / 3 quarters in Calorimeter
.................................... / /ﬂe.’( Half in Calorimeter
................................. /// ',V/ Quarter in Calorimeter
/ / Inner face of Calorimeter
/!l R
o’ / /0 : Z: axis of the Interaction
——————————— (___(_____L________________ Z axis
\\ \ O: standard IP
\ \ O’: corrected O from
\\ \ tracking block
D C: shower centre in
VAN calorimeter
\\ \ R.: radius of shower centre
~N o

For the time being, try different depths of shower centre.
In the future, we will use the a shower depth parametrization



Z and R of vertex

vixZ_histo ~
Entries 22665 -
700~ -
- ¥ I ndf 91.89/96 3500 C
C Prob 0.5996 -
800 5 - 55.0 mm Constant 655.1+ 5.34 3000
C Mean 0.4156 + 0.3669 -
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Reconstruction of MW

No calibration to the recon of M, applied

The improvement of o is 26%

Before Vertex Correction

MCatNLO_130Gev
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c =1.827 GeV
oM =1.41%

MC@NLO : M, =130 GeV

Entries 32152
%2 I ndf 8.238/5
Constant 3076 + 31.02
Mean 129 + 0.02206
Sigma 1.827 + 0.03947

135 140 145 150
M., (GeV)

After Vertex Correction

MCatNLO_130Gev_cor

4500 Entries 32152
= ¥ I ndf 279/5
4000 Constant 4223 + 37.58
a500F- Mean 129 + 0.0116
c o =1.342 GeV Sigma 1.342 + 0.01528
sooo~ of/M = 1.03%
2500—MC@NLO : M,=130 GeV
2000
15003—
10003—
5003— ]'l_'\‘L
St bni L1l Lol rni
foo 105 110 115 125 135 140 145 150
M, (GeV)
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Position of shower centre is assumed at diff. calorimeter depths

Ac/o not higher than 1% , so it can be viewed as higher order correction

MCatNLO_130Gev_cor MCatNLO_130Gev_cor
— Entries 32152 F Entries 32152
= %2 I ndf 21.39/5 4000 ¥2 f ndf 228715
4000 = Constant 4182 + 37.18 E Constant 4229 + 37.53
= Mean 129 + 0.0118 3500 == Mean 129 + 0.0115
3500 o _4.354 GeV Sigma 1.354 + 0.01552 E & =1.335 GeV Sigma 1.335 + 0.01498
s000C- O/M =1.04% 3000 - o/M = 1.03%
2500E-MC@NLO : M,=130 GeV 2500, MC@NLO : M,;=130 GeV
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MCatNLO_130Gev_cor = Entries 32152
4500 Entries 32152 = b4 I ndf 26.14/5
E 22 1 nf 27.9/5 4000 Constant 4217 +37.54
40001" Constant 4223 +37.58 25001 Mean 129 + 0.01159
3500F- Mean 129 + 0.0116 F o =1.341GeV Sigma 1.341 + 0.01523
F o =1.342 GeV Sigma 1.342 + 0.01528 soo0— o/M=1.03%
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H(—yy)4et: Full and Fast Simulation

M, =130 GeV

MC@NLO Athena version 7.0.2
Cuts applied:
> Pp,,>90GeV P> My/2-15 GeV
» Offline Cuts for v ID ( Karina 25/9/03)
> P, > 30 GeV
> M,,,> 300 GeV



H(— yy)rjet: Efficiency and Cross

section
gg—H
fast sim full sim

P11 Pryocuts 0.36 0.36
v ID 0.64 (set) 0.80
P.,> 30 GeV 0.36 0.35
M,,; > 300 Gev 0.47 0.51
Cross Section(fb) 2.43 3.25
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Conclusions

m MC@NLO has somewhat harder P+,,and 5-10% better
M, resolution than Pythia.

m Vertex correction improves the resolution of the
reconstructed M, by 26%. The correction due to the
position of centre of shower in the calorimeter can be
viewed as a higher order correction.

m For (H—yy + jet, efficiency of full sim is 34% higher w.r.t
fast sim due mostly to y-ID. The other cuts in Fast and
full simulations give close efficiencies.
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